SUMMARY A typical gouty tophus with birefringent, dichroic, needle shaped crystals was found in a resected calcified aortic valve on routine histological examination. The patient, an elderly man, had a long history of gout. X-ray diffraction confirmed the presence of sodium acid urate monohydrate and identified hydroxyapatite and whitlockite in the accompanying dystrophic calcification of the aortic valves. Previous reports indicate that gouty tophi of the cardiac valves are rare: of the nine cases reported, eight occurred in the mitral valve.
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Tophi in cardiac valves are a rare manifestation of atrioventricular block, intraventricular conduction gout and have been reported in an aortic valve only delay, left ventricular hypertrophy, and probably old once, in 1872, without histological evidence.' We inferior and anterior infarcts. Cardiac catheterisafound an incidental tophus in an aortic specimen tion showed moderate aortic regurgitation with four obtained at valvulectomy. We studied the putative deposits of urate histochemically and by polarised light, and we obtained confirmatory evidence of calcium urate by X-ray diffraction. To our knowledge this is the first reported identification by crystallography of urate in a cardiac valve.
Case report
A 71 year old white man with a history of episodic X i congestive heart disease was admitted for cardiac t.
catheterisation. For 20 years he had passed multiple renal stones; he recalled that on analysis these had ' E been found to contain uric acid and calcium. About 10 years before admission gout had been diagnosed.
He had also had an episode of cerebral vascular insufficiency 13 years earlier and of uncomplicated myocardial infarctions six and nine years earlier, and he had a two to three year history of angina pectoris, cervical arthritis, hypertension, and hypercholesterolaemia. Physical examination and echocardiography suggested that he had myocardial hypertrophy and aortic regurgitation. Electrocardiography showed normal sinus rhythm with first degree Fig. 1 centrations of 0 773 mmolIl (13 1 mg/100 ml) and 0 474 mmol/l (7.9 mg/100 ml), respectively.
MACROSCOPIC FINDINGS
The resected aortic valve was received in alcoholic formalin (10%). Four firm, partially calcified, grey-white fragments of tissue were recognisable as parts of thickened and deformed valve cusps. Reassembled, they measured 7-0 x 1.0 cm; their thickness varied from 0-1 to 0 2 cm. One fragment contained a hard, slightly brittle, chalky white nodule measuring 0-3 cm in diameter.
LIGHT MICROSCOPIC FINDINGS
Sections of the nodule stained with haematoxylin and eosin and embedded in paraffin showed an acellular centre containing birefringent, needle shaped crystals visible on compensated polarised light microscopy ( Fig. 1 ). Adjacent areas also showed massive deposits of partly amorphous and partly crystalline material; staining with von K6ssa and de Galantha stains was consistent with the presence of calcium and urates, respectively. These deposits were surrounded by a palisading cellular reaction consisting of histiocytes, a few giant cells of foreign body type, fibroblasts, and some lymphocytes.
Material and methods
Several calcified fragments fixed in alcoholic formalin were studied by X-ray diffraction to characterise their respective mineral compositions. Four of these samples had been dried in air after fixation; one was recovered from a block of tissue embedded in paraffin, which had been sectioned and found to have a chalky white nodule that contained birefringent needle shaped ciystals. Each of the five tissue fragments was mounted whole on the end of an aluminium stub or placed intact in a fine (0-7-1-5 mm diameter) glass capillary. The fragments were then examined by wide angle X-ray diffraction in a 114 mm Debye-Scherrer powder camera (Philips). (Table) show that the reflections of calcified fragments dried in air were those of poorly crystalline hydroxyapatite (Ca1o (PO4)6 (OH)2) (Fig. 2a) or a mixture of hydroxyapatite and whitlockite ((Ca,Mg)3(PO4)2) (Fig. 2c) ; the other two specimens dried in air were similar. After the reflections of paraffin alone (Fig. 2f , Table) were accounted for the single sample known to have birefringent crystals on histological examination proved to contain sodium acid urate monohydrate (C,H3N4O3Na-H2O) (Fig. 2e , Table) .4
Discussion
Gouty tophi commonly occur in soft tissue, especially around cartilage, but are exceedingly rare in cardiac valves. Only nine cases have been reported: the tophi were found in the mitral valve in seven, in both the mitral and pulmonic valves in one, and in the aortic vale in one. ' 6-13 Only two were surgical specimens, the mitral valves being affected in both. 9 13 The present case was an incidental finding in a surgical specimen and was partly the result of an alcoholic fixative known to preserve urate salts in tissues. 
